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(54) Fuel tank 

(57) The fuel tank (T) includes a breather pipe (1 3). 
In the intermediate portion of the breather pipe (13), 
there is formed a downwardly curved portion (132) 
which is used to avoid the interference of the breather 
pipe 13 with a car body frame (16). A communicating 
passage (17) allows fuel stored in the downwardly 
curved portion to flow into a filler pipe. In another 
embodiment a jet pump (19), which can be operated by 
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fuel returned from an engine, is connected to the down- 
wardly curved portion (13 2 ) of the breather pipe (13) by 
a stored fuel suction pipe (20), so that fuel stored in the 
downwardly curved portion (132) can be sucked and 
discharged due to the operation of the jet pump (1 9). A 
float valve (21) can close one end portion of the 
breather pipe. 
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Description 

RACKGROUND OF THE INVENTION 
1 Fiftiri of the Invention 

[0001] The present invention relates to a fuel tank 
for use in a car and, in particular, to a fuel tank compris- 
ing a breather pipe having one end communicating with 
the upper space of a tank main body, with the other end 
thereof communicating with the oil support port of a filler 
pipe. 

9 Descri ption of the Related Art 

[0002] Now, Figs. 16 and 17 respectively show con- 
ventional fuel tanks T for use in a car. The fuel tank T 
comprises a tank main body 1 1 carried on the lower sur- 
face of the rear portion of a car body and a filler pipe 12 
with one end thereof connected to the lower space of 
the tank main body 11, while the filler pipe 12 rises 
obliquely toward the lateral side of the car body and 
includes an oil support port 12 n which is formed in the 
other end of the filler pipe 12 and is opened on the side 
surface of the car body. The upper space of the tank 
main body 1 1 is connected to the oil support port 12! of 
the filler pipe 12 through a breather pipe 13. Further, in 
case of Fig. 1 7, in the end portion of the breather pipe 
13 that extends into the upper space of the tank main 
body 1 1 , there is disposed a float valve 121 which, when 
the liquid surface of fuel rises up to afuel-filled-up liquid 
surface F, can be closed to thereby close the breather 
pipe 13. 

[0003] According to the structure of Fig. 1 6, in case 
where fuel or oil is supplied from the oil supply port 12 n 
of the filler pipe 12 using an oil supply gun G, as the liq- 
uid surface of the fuel of the tank main body 1 1 rises, 
the air in the upper space of the tank main body is 
exhausted from the breather pipe 13 through the oil 
supply port 1 2-| to the outside. In case where a commu- 
nicating port 13) formed in the breather pipe 13 sinks 
under the fuel liquid surface of the tank main body 1 1 
due to the rising of the fuel liquid surface of the tank 
main body 11, the air in the upper space of the tank 
main body 1 1 is closed there to thereby regulate the ris- 
ing of the fuel liquid surface, with the result that the liq- 
uid surface of fuel within the filler pipe 12 is raised by 
fuel supplied from the oil supply gun G. And, the fuel liq- 
uid surface within the filler pipe 12 reaches the height of 
a nozzle N provided in the oil supply gun G, the auto- 
matic stop mechanism of the oil supply gun G is oper- 
ated to stop the supply of the fuel. While an engine is in 
operation, the fuel within the tank main body 1 1 is sup- 
plied through a feed pipe 15 to the engine by a fuel 
pump 14 of an in-tank type. 

[0004] In addition, according to the structure of Fig. 
1 7, in case where oil or fuel is supplied from the oil sup- 
port port 12 t of the filler pipe 12 using an oil supply gun 



G, as the fuel liquid surface of the tank main body 1 1 
rises, the air existing in the upper space of the tank main 
body 1 1 is discharged to the outside through the float 
valve 121 which is held in its open state, the breather 
5 pipe 13 and the oil support port 12-, of the filler pipe 12. 
In case where the fuel liquid surface of the tank main 
body 1 1 reaches the fuel-filled-up liquid surface F to 
thereby close the float valve 1 21 , the breather pipe 1 3 is 
closed, the air existing in the upper space of the tank 
10 main body 1 1 is confined to thereby regulate the rising 
of the fuel liquid surface, so that the fuel liquid surface 
within the filler pipe 1 2 is caused to rise by the fuel sup- 
plied from the oil supply gun G. And, in case where the 
fuel liquid surface within the filler pipe 12 reaches the 
15 height of a nozzle N provided in the oil supply gun G, the 
automatic stop mechanism of the oil supply gun G is 
operated to thereby cause the supply of the fuel to stop. 
While an engine is running, the fuel within the tank main 
body 1 1 is supplied to the engine by a fuel pump 14 of 
20 an in-tank type through a feed pipe 15. 

[0005] By the way, as shown in Figs. 16 and 17, 
when there exists an obstacle such as a car body frame 
1 6 between the tank main body 1 1 and oil supply port 
12 1t in some cases, the intermediate portion of the 
25 breather pipe 13 is curved downwardly in order to avoid 
the interference of the breather pipe 1 3 with such obsta- 
cle. However, in case where, in the intermediate portion 
of the breather pipe 13, there is formed a downwardly 
curved portion 13 2 which is curved in the downward 
30 direction, there is a possibility that fuel, that is, the liqui- 
fied version of fuel vapor, can be stored in the down- 
wardly curved portion 13 2 , or, due to vibrations caused 
by the running operation of the car, the fuel within the 
fuel tank main body 1 1 can be made to flow into the 
35 breather pipe 13 and can be thereby stored in the down- 
wardly curved portion 13 2 . 

[0006] In case where the breather pipe 13 is 
clogged up with the fuel stored in the downwardly 
curved portion 132, 5n tne oil su PP'y operation by the oil 
40 supply gun G, the air in the upper space of the tank 
main body 1 1 is disabled from being exhausted through 
the breather pipe 13, so that the fuel liquid surface 
within the filler pipe 12 is caused to rise due to the fuel 
disabled from flowing into the tank main body 1 1 ; and, 
45 therefore, there arises a problem the automatic stop 
mechanism of the oil supply gun G can be actuated 
before the tank main body 1 1 is filled with the fuel. Also, 
in case where the pressure of the upper portion of the 
tank main body 11 is raised suddenly due to the pres- 
50 sure of the fuel to be supplied from the oil supply gun G, 
there is a fear that the fuel stored in the downwardly 
curved portion 13 2 of the breather pipe 13 can be 
injected into the oil supply port 12-, of the filler pipe 12. 
In this case as well, there arises a problem that, before 
55 the tank main body 1 1 is filled with the fuel, the auto- 
matic stop mechanism of the oil supply gun G can be 
actuated due to the injected fuel. 
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SUMMARY OF THE INVENTION 

[0007] The present invention aims at eliminating the 
above drawbacks found in the conventional fuel tank. 
Accordingly, it is an object of the invention to provide a 5 
fuel tank which can prevent fuel stored in the down- 
wardly curved portion of the breather pipe of the fuel 
tank from interrupting oil supply to be executed by an oil 
supply gun. 

[0008] To solve the above object, according to a first 10 
aspect of the invention, there is provided a fuel tank, 
including: a tank main body for storing fuel therein; a 
filler pipe having one end communicating with the lower 
space of the tank main body and the other end formed 
with an oil supply port into which an oil supply gun can is 
be inserted; a breather pipe having one end communi- 
cating with the upper space of the tank main body and 
the other end communicating with the oil supply port of 
the filler pipe, the breather pipe including a downwardly 
curved portion formed in the intermediate portion 20 
thereof; and a communicating passage communicating 
the downwardly curved portion of the breather pipe with 
the filler pipe, such that fuel stored in the downwardly 
curved portion of the breather pipe is allowed to flow 
into the filler pipe due to its own weight 25 
[0009] According to the above structure, even in 
case where fuel is stored in the downwardly curved por- 
tion of the breather pipe due to the liquefaction of fuel 
vapor or due to the oscillatory motion of the fuel tank, 
the thus stored fuel is allowed to flow due to its own 30 
weight into the filler pipe through the communicating 
passage which allows the downwardly curved portion of 
the breather pipe and the filler pipe to communicate with 
each other. Thanks to this, there is eliminated a fear 
that, in the fuel supply operation, the upper space of the 35 
tank main body can be heretically closed by the thus 
stored fuel to thereby raise the fuel liquid surface within 
the filler pipe, and there is also eliminated a fear that, in 
the fuel supply operation, the fuel stored in the down- 
wardly curved portion of the breather pipe can be 40 
pushed out to the oil supply port of the filler pipe due to 
an increase in the pressure of the upper space of the 
tank main body. This makes it possible to prevent the 
unnecessary operation of the automatic stop mecha- 
nism of the oil supply gun. 45 
[0010] Further, according to a second aspect of the 
invention, there is provided a fuel tank, including: a tank 
main body for storing fuel therein; a filler pipe having 
one end communicating with the lower space of the tank 
main body and the other end formed with an oil supply so 
port into which an oil supply gun can be inserted; a 
breather pipe having one end communicating with the 
upper space of the tank main body and the other end 
communicating with the oil supply port of the filler pipe, 
the breather pipe including a downwardly curved por- 55 
tion formed in the intermediate portion thereof; and a 
pump (jet pump) returning fuel stored in the downwardly 
curved portion of the breather pipe to the tank main 



body through a stored fuel suction pipe. 

[0011] According to the above structure, even in 
case where fuel is stored in the downwardly curved por- 
tion of the breather pipe due to the liquefaction of fuel 
vapor or due to the oscillatory motion of the fuel tank, 
the thus stored fuel is returned back to the tank main 
body by the pump. Thanks to this, there is eliminated a 
fear that, in the fuel supply operation, the upper space 
of the tank main body can be hermetically closed by the 
thus stored fuel to thereby raise the fuel liquid surface 
within the filler pipe, and there is also eliminated a fear 
that, in the fuel supply operation, the fuel stored in the 
downwardly curved portion of the breather pipe can be 
pushed out to the oil supply port of the filler pipe due to 
an increase in the pressure of the upper space of the 
tank main body. This makes it possible to prevent the 
unnecessary operation of the automatic stop mecha- 
nism of the oil supply gun. 

[0012] In addition, the fuel tank according to the 
second aspect of the invention may further includes: a 
float valve disposed on one end of the breather pipe, the 
float valve being closed, when a fuel liquid surface 
within the tank main body reaches a fuel -filled- up sur- 
face, wherein the height of a fuel injection port formed in 
the pump is set substantially coincident with the height 
of the fuel-filled-up surface. 

[0013] According to the above structure, since the 
height of the fuel injection port formed in the jet pump is 
set almost coincident with the height of the fuel-filled-up 
surface, when supplying oil or fuel while the jet pump is 
not in operation, it is possible to prevent the fuel from 
flowing reversely from the fuel injection port through the 
stored fuel suction pipe to the downwardly curved por- 
tion of the breathe pipe, so that early operation of the 
automatic stop mechanism of the oil supply gun due to 
closing of the breather pipe can be prevented. Also, 
while the float valve is closed, the upper space of the 
tank main body and filler pipe are prevented from com- 
municating with each other through the fuel injection 
port of the jet pump, stored fuel suction pipe and 
breather pipe, so that a fuel liquid surface within the filler 
pipe is raised to thereby be able to positively operate the 
automatic stop mechanism of the oil supply gun. 
[0014] Moreover, the fuel tank according to the sec- 
ond aspect of the invention, may further include: a float 
valve disposed on one end of the breather pipe, the float 
valve being closed, when a fuel liquid surface within the 
tank main body reaches a fuel-filled-up surface, and a 
check valve disposed on the stored fuel suction pipe, 
the check valve being opened when the pump gener- 
ates a given suction force to thereby allow suction of the 
air existing in the upper space of the tank main body. 
[0015] According to the above structure, since, on 
the stored fuel suction pipe, there is disposed a check 
valve which, when the jet pump generates a given suc- 
tion force, can be opened to thereby allow suction of the 
air existing in the upper space of the tank main body, 
when the jet pump is actuated in a state where the fuel 
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liquid surface reaches the fuel-filled-up liquid surface 
and the float valve is thereby closed, the check valve is 
opened to thereby be able to prevent an excessive neg- 
ative pressure from occurring in the breather pipe. This 
disables the fuel liquid surface within the filler pipe from 
rising. Therefore, not only when the fuel cap is opened, 
the fuel can be prevented from being jetted out from the 
oil support port of the filler pipe, but also when the fuel 
cap is not closed completely, there is eliminated a pos- 
sibility that a large quantity of air can be sucked from the 
oil supply port into the tank main body, so that deteriora- 
tion of the canister can be prevented. 
[0016] Further, the fuel tank according to the sec- 
ond aspect of the invention may further include: a float 
valve disposed on one end of the breather pipe, the float 
valve being closed, when a fuel liquid surface within the 
tank main body reaches a fuel-filled-up surface, 
wherein, when the pump is actuated while the float 
valve is closed, the air existing in the upper portion of 
the tank main body can be sucked into the breather 
pipe. 

[0017] According to the above structure, when the 
jet pump is actuated while the float valve is closed, the 
air existing in the upper portion of the tank main body 
can be sucked into the breather pipe, which makes it 
possible to prevent an excessive negative pressure 
from occurring in the breather pipe. This disables the 
fuel liquid surface within the filler pipe from rising. 
Thanks to this, not only, when the fuel cap is opened, 
the fuel can be prevented from being Jetted out from the 
oil support port of the filler pipe, but also, when the fuel 
cap is not closed completely, there is eliminated a pos- 
sibility that a large quantity of air can be sucked from the 
oil support port into the tank main body, so that deterio- 
ration of the canister can be controlled. 
[0018] In addition, the fuel tank according to the 
second aspect of the invention, may further include: a 
float valve disposed on one end of the breather pipe, the 
float valve being closed, when a fuel liquid surface 
within the tank main body reaches a fuel-filled-up sur- 
face, wherein the intermediate portion of the stored fuel 
suction pipe is formed so as to communicate with the 
float valve, and the closing of the float valve is regulated 
by a negative pressure applied onto the stored fuel suc- 
tion pipe due to operation of the pump. 
[0019] According to the above structure, the inter- 
mediate portion of the stored fuel suction pipe commu- 
nicates with the float valve, and closing of the float valve 
can be regulated by the negative pressure applied onto 
the stored fuel suction pipe due to operation of the jet 
pump. Thanks to this, when the jet pump is operated in 
a state where the fuel liquid surface reaches the fuel- 
filled-up liquid surface and the float valve is thereby 
closed, the float valve can be forcibly opened to thereby 
prevent an excessive negative pressure from occurring 
in the breather pipe. This can disable the fuel liquid sur- 
face within the filler pipe from rising. Therefore, not only, 
when the fuel cap is opened, the fuel can be prevented 



from being jetted out from the oil support port of the filler 
pipe, but also, when the fuel cap is not closed com- 
pletely, there is eliminated a possibility that a large 
quantity of air can be sucked from the oil support port 
5 into the tank main body, so that deterioration of the can- 
ister can be controlled. 

[0020] According to a third aspect of the invention, 
there is provided a fuel tank, including: a tank main body 
for storing fuel therein; a filler pipe having one end corn- 
to municating with the lower space of the tank main body 
and the other end formed with an oil supply port into 
which an oil supply gun can be inserted; a breather pipe 
having one end communicating with the upper space of 
the tank main body and the other end communicating 
15 with the oil supply port of the filler pipe, the breather 
pipe including a downwardly curved portion formed in 
the intermediate portion thereof; and a fuel discharge 
chamber formed between the downwardly curved por- 
tion of the breather pipe and the oil supply port of the 
20 filler pipe, the fuel discharge chamber being communi- 
cated with the intermediate portion of the filler pipe by a 
communicating passage, such that fuel stored in the 
fuel discharge chamber is allowed to flow through the 
communicating passage to the filler pipe due to its own 
25 weight. 

[0021] According to the above structure, even in 
case where fuel is stored in the downwardly curved por- 
tion of the breather pipe due to the liquefaction of fuel 
vapor or due to the oscillatory motion of the fuel tank, in 
30 the fuel supply operation, when the pressure of the 
upper space of the tank main body increases, the thus 
stored fuel is pushed out from the downwardly curved 
portion of the breather pipe into the fuel discharge 
chamber. This removes the heretical ly closed state of 
35 the breather pipe caused by the above storage of the 
fuel, which in turn can regulate the raising of the fuel liq- 
uid surface within the filler pipe to thereby be able to 
prevent the unnecessary operation of the automatic 
stop mechanism of the oil supply gun. And, the fuel 
40 stored in the fuel discharge chamber is allowed to flow 
due to its own weight with no trouble through the com- 
municating passage into the filler pipe. 
[0022] In addition, according to a fourth aspect of 
the invention, there is provided a fuel tank, including: a 
45 tank main body for storing fuel therein; a filler pipe hav- 
ing one end communicating with the lower space of the 
tank main body and the other end formed with an oil 
supply port into which an oil supply gun can be inserted; 
a breather pipe having one end communicating with the 
so upper space of the tank main body and the other end 
communicating with the oil supply port of the filler pipe, 
the breather pipe including a downwardly curved por- 
tion formed in the intermediate portion thereof; a first 
chamber communicating with the downwardly curved 
55 portion of the breather pipe; a second chamber commu- 
nicating with the first chamber; a check valve for allow- 
ing the movement of fuel from the first chamber to the 
second chamber and preventing the movement of the 
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fuel from the second chamber to the first chamber; and, 
a jet pump disposed on return pipes respectively for 
returning the surplus fuel of an engine to the tank main 
body, the jet pump being capable of sucking fuel existing 
within the second chamber. 5 

[0023] According to the above structure, even in 
case where fuel is stored in the downwardly curved por- 
tion of the breather pipe due to liquefaction of fuel vapor 
or due to oscillation of the fuel tank, the fuel is allowed 
to flow from the first chamber through the check valve w 
into the tank main body, where the fuel can be sucked 
by the jet pump and returned into the tank main body. 
Therefore, there are prevented the possibility that, in the 
fuel supply operation, the upper space of the tank main 
body can be closed by the above-mentioned stored fuel 15 
to thereby raise the fuel liquid surface within the filler 
pipe, and the possibility that, in the fuel supply opera- 
tion, the fuel stored in the downwardly curved portion of 
the breather pipe can be pushed out to the oil supply 
port of the filler pipe due to an increase in the pressure 20 
of the upper space of the tank main body. This can avoid 
the possibility that the automatic stop mechanism of the 
oil supply gun can be operated unnecessarily. 

BRIEF DESCRIPTION OF THE DRAWINGS 25 
[0024] 

Fig. 1 is a schematic view of a fuel tank according 
to a first embodiment of the invention; 30 
Fig. 2 is a schematic view of a fuel tank according 
to a second embodiment of the invention; 
Fig. 3 is a schematic view of the whole structure of 
a fuel tank according to a third embodiment of the 
invention; 35 
Fig. 4 is a schematic view of a fuel tank according 
to a fourth embodiment of the invention; 
Fig. 5 is a schematic view of a fuel tank for explain- 
ing the displacement of a jet pump according to the 
fourth embodiment; 40 
Fig. 6 is a schematic view of a fuel tank according 
to a fifth embodiment of the invention; 
Fig. 7 is a schematic view of a modification of the 
fuel tank according to the fifth embodiment; 
Fig. 8 is an enlarged view of a float valve employed 45 
in a fuel tank according to a sixth embodiment of 
the invention; 

Fig. 9 is an enlarged view of a first modification of 
the float valve employed in the sixth embodiment; 
Fig. 1 0 is an enlarged view of a second modification so 
of the float valve employed in the sixth embodiment; 
Fig. 1 1 is an enlarged view of a second modification 
of the float valve according to a seventh embodi- 
ment of the invention; 

Fig. 12 is a schematic view of a fuel tank according 55 
to an eighth embodiment of the invention; 
Fig. 1 3 is a section view taken along the direction of 
an arrow XII shown in Fig. 12; 



Fig. 14 is a section view taken along the line XIII- 

XIII shown in Fig. 13; 

Fig. 15 is a section view taken along the line XIV- 

XIV shown in Fig. 13; and, 

Fig. 16 and 17 are schematic views of a conven- 
tional fuel tank. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[0025] Now, description will be given below of a 
mode for carrying out the invention with reference to the 
preferred embodiments of to the invention respectively 
shown in the accompanying drawings. By the way, in the 
first to eighth preferred embodiments of the invention 
which will be discussed hereinbelow, the same compo- 
nents as those employed in the previously-described 
conventional fuel tank shown in Fig. 1 6 and 1 7 are given 
the same designations and thus the duplicate descrip- 
tion thereof is omitted. 

[0026] Now, Fig. 1 shows the first embodiment of 
the invention, in which the downwardly curved portion 
13g of the breather pipe 1 3 and the intermediate portion 
of the filler pipe 1 2 are allowed to communicate with 
each other by a communicating passage 1 7 and, in the 
communicating passage 17, there can be formed a 
choke 1 7 t as the need arises. 

[0027] According to the first embodiment, since fuel 
stored in the downwardly curved portion 132 °* tne 
breather pipe 1 3 is allowed to flow due to its own weight 
through the communicating passage 1 7 to the filler pipe 
1 2, when supplying oil or fuel using the oil supply gun G, 
the fuel can be prevented from staying in the down- 
wardly curved portion 132 of the breather pipe 13, 
thereby permitting the smooth supply of the fuel into the 
tank main body 11, which can avoid the unnecessary 
operation of the automatic stop mechanism of the oil 
supply gun G. Also, when the fuel supplied from the oil 
supply gun G flows within the filler pipe 12, the action of 
the choke 1 7f formed in the communicating passage 17 
can prevent the fuel from flowing reversely from the filler 
pipe 12 side to the breather pipe 13 side. 
[0028] By the way, instead of the choke 1 7 1t there 
can also be used a check valve which allows the fuel to 
flow from the breather pipe 13 side to the filler pipe 12 
side but prevents the fuel from flowing in the opposite 
direction. Also, alternatively, instead of the above-men- 
tioned means such as the choke 17 1 and check valve, 
there can be used another means; for example, in case 
where the communicating passage 17 is inclined from 
upper right to lower left in Fig. 1, the fuel flowing from 
right to left within the filler pipe 12 can be made difficult 
to flow reversely to the breather pipe 13 side. 
[0029] Now, Fig. 2 shows the second embodiment 
of a fuel tank according to the invention, in which, using 
a jet pump 1 9 disposed on the downstream end of a 
return pipe 1 8 which is used to return surplus fuel from 
a fuel injection system in an engine to the tank main 
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body 1 1 , the fuel stored in the downwardly curved por- 
tion 1 3 2 of the breather pipe 13 can be sucked into the 
tank main body 1 1 . The jet pump 19 includes a Venturi 
nozzle 19v There is also disposed a fuel suction pipe 
20 whose one end is connected to the downwardly 
curved portion 13 2 of the breather pipe 13. And, the 
other end of the fuel suction pipe 20 is connected to the 
Venturi nozzle 1^ of the jet pump 19. 
[0030] Thus, in case where, with the engine run- 
ning, the fuel is supplied from the return pipe 18 to the 
jet pump 19, a negative pressure is generated due to 
the fuel passing through the Venturi nozzle 1 9^ of the jet 
pump 19, so that the fuel stored in the downwardly 
curved portion 13 2 of the breather pipe 13 can be 
sucked into the tank main body 1 1 through the fuel suc- 
tion pipe 20 due to the thus generated negative pres- 
sure. Thanks to this, when supplying oil or fuel using the 
oil supply gun G, the fuel can be prevented from staying 
in the downwardly curved portion 13 2 of the breather 
pipe 13, thereby permitting the smooth supply of the fuel 
into the tank main body 1 1 , which makes it possible to 
avoid the unnecessary operation of the automatic stop 
mechanism of the oil supply gun G. 
[0031] By the way, instead of disposing the jet pump 
19 on the return pipe 18, the jet pump 19 can also be 
disposed on the feed pipe 15. In this case, there can be 
obtained a similar effect. Also, the fuel stored in the 
downwardly curved portion 132 of tne breather pipe 13 
can also be removed by sucking it using a pump which 
includes a drive source such as a motor. 
[0032] Now, Fig. 3 shows the third embodiment of a 
fuel tank according to the invention. The fuel tank 
according to the present embodiment comprises a fuel 
discharge chamber 21 interposed between the down- 
wardly curved portion 13 2 of the breather pipe 13 and 
the oil supply port 1 2 A of the filler pipe 12, a float cham- 
ber 22 disposed in the lower portion of the fuel dis- 
charge chamber 21, and a communicating passage 23 
for connecting the float chamber 22 with the intermedi- 
ate portion of the filler pipe 12. In the float chamber 22, 
there is stored a float 24 in such a manner that it can be 
moved up and down and, in case where the float cham- 
ber 22 is filled with the fuel and the float 24 is thereby 
caused to rise, a communicating hole 25 formed 
between the fuel discharge chamber 21 and float cham- 
ber 22 is closed. 

[0033] According to this structure, in case where 
fuel is supplied from the oil supply gun G to the filler pipe 
12 in a state where fuel is stored in the downwardly 
curved portion 132 of the breather pipe 13, the internal 
pressure of the upper space of the tank main body 1 1 is 
increased so that the fuel stored in the downwardly 
curved portion 1 3 2 of the breather pipe 1 3 is pushed out 
toward the oil supply port 12j of the filler pipe 12. At the 
then time, since the fuel pushed out from the down- 
wardly curved portion 13 2 of the breather pipe 13 does 
not reach the oil supply port ^2 A of the filler pipe 12 but 
is caught by the fuel discharge chamber 21 situated 



before the oil supply port 12 1t there can be prevented 
the unnecessary operation of the automatic stop mech- 
anism of the oil supply gun G. 

[0034] In case the fuel is supplied from the oil sup- 
5 ply gun G to the filler pipe 1 2, the fuel flows through the 
communicating passage 23 into the float chamber 22 to 
thereby raise the float 24, so that the communicating 
hole 25 is closed. As a result of this, the fuel can be pre- 
vented from flowing reversely into the fuel discharge 
w chamber 21. In case the supply of the fuel from the oil 
supply gun G ends, the fuel existing within the float 
chamber 22 is discharged through the communicating 
passage 23 to the filler pipe 12, so that the float 24 is 
moved down to thereby open the communicating hole 
15 25. As a result of this, the fuel stored in the fuel dis- 
charge chamber 21 is allowed to flow through the float 
chamber 22 and communicating passage 23 into the 
filler pipe 12. 

[0035] By the way, instead of the above-mentioned 
20 float 24, there can also be used a check valve which 
allows the fuel to flow from the fuel discharge chamber 
21 side to the filler pipe 12 side but prevents the fuel 
from flowing in the opposite direction. Further, alterna- 
tively, instead of the above-mentioned means such as 
25 the float 24 and check valve, there can be used another 
means; for example, in case where the communicating 
passage 23 is inclined from upper right to lower left in 
Fig. 3, the fuel flowing from right to left within the filler 
pipe 1 2 can be made difficult to flow reversely to the fuel 
30 discharge chamber 21 side. 

[0036] Now, description will be given below of the 
fourth embodiment of the invention with reference to 
Figs. 4 and 5. 

[0037] In the end portion of the breather pipe 13 
35 that extends into the upper space of the tank main body 
11, there is disposed a float valve 121 which, when the 
liquid surface of fuel rises up to a f uel-f illed-up liquid sur- 
face F, can be closed to thereby close the breather pipe 
13 as'shown in Fig. 4. Further, as well as the second 
40 embodiment, there is disposed the jet pump 1 9 in the 
downstream end of the return pipe 18, and the jet pump 
19 is connected to the downwardly curved portion 132 
of the breather pipe 13 by the stored fuel suction pipe 
20, whereby fuel stored in the downwardly curved por- 
45 tion 13 2 can be sucked through the stored fuel suction 
pipe 20 into the tank main body 1 1 by a negative pres- 
sure generated by the jet pump 19. 
[0038] In the fourth embodiment, the fuel injection 
port 1 9 2 of a jet pump 1 9 is disposed such that its height 
so is set so as to coincide almost with the height of the f uel- 
filled-up liquid surface F of a tank main body 11. Thus, 
even in case where fuel is stored in the downwardly 
curved portion 13 2 of a breather pipe 13, the fuel stored 
in the downwardly curved portion 13 2 of a breather pipe 
55 1 3 can be sucked into the interior portion of the tank 
main body 1 1 through a stored fuel discharge pipe 20 
due to the negative pressure that is generated when 
surplus fuel to be returned from an engine passes 
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through the Venturi nozzle 19, of the jet pump 19. This 
prevents the fuel from being stored in the downwardly 
curved portion 13 2 of the breather pipe 13 in the oil sup- 
ply operation to thereby prevent the early rising of a fuel 
liquid surface within a filler pipe 12. Due to this, there is 5 
eliminated the possibility that the automatic stop mech- 
anism of an oil supply gun G can be operated before the 
tank main body 1 1 is filled with fuel. 
[0039] As shown in Fig. 5, assuming that the fuel 
injection port 19 2 of the jet pump 19 is disposed at a w 
position lower than the fuel-filled-up liquid surface F, in 
the oil supply operation with the jet pump 19 not in oper- 
ation, as the fuel liquid surface rises, the fuel is allowed 
to flow reversely from the fuel injection port 1 9 2 of the jet 
pump 1 9 through the stored fuel suction pipe 20 into the 15 
downwardly curved portion 13 2 of the breather pipe 13 
to thereby close the breather pipe 13, which in turn 
causes the fuel liquid surface within the filler pipe 12 to 
rise, so that the automatic stop mechanism of the oil 
supply gun G can be operated early. On the other hand, 20 
assuming that the fuel injection port 1 9 2 of the jet pump 
1 9 is disposed at a position higher than the fuel-filled-up 
liquid surface F, even in case where the fuel liquid sur- 
face reaches the fuel-filled-up liquid surface F and the 
float valve 121 is thereby closed, the upper space of the 25 
tank main body 1 1 and the filler pipe 1 2 are kept in com- 
munication with each other through the fuel injection 
port 19 2 of the jet pump 19, stored fuel suction pipe 20 
and breather pipe 13 to thereby disable the fuel liquid 
surface within the filler pipe 12 from rising, so that the 30 
automatic stop mechanism of the oil supply gun G is 
prevented against operation. 

[0040] Further, as shown in Fig. 5, in case where 
the jet pump 19 is actuated in a state where the float 
valve 121 is closed, the fuel within the tank main body 35 
1 1 is sucked into the jet pump 1 9 through the filler pipe 
12, breather pipe 13 and stored fuel suction pipe 20, so 
that the fuel liquid surface within the filler pipe 12 rises 
up to the oil supply port 12 v Therefore, in this state, in 
case where the fuel cap is opened in error, there is a 40 
possibility that the fuel can be jetted out from the oil sup- 
ply port ^2 V Also, when the fuel cap is not closed com- 
pletely, there is no possibility that the fuel liquid surface 
within the filler pipe 12 can be raised; but, because the 
open air is sucked through the oil supply port 12 1f 45 
breather pipe 1 3 and stored fuel suction pipe 20 into the 
tank main body 1 1 by the jet pump 1 9, there arises a 
problem that the internal pressure of the tank main body 
1 1 can be increased or the quantity of generation of fuel 
vapor can be increased, which causes the canister to so 
deteriorate early. 

[0041] However, according to the fourth embodi- 
ment of the invention, since the fuel injection port 1 9 2 of 
the jet pump 1 9 is disposed such that its height is set so 
as to coincide almost with the height of the fuel-filled-up 55 
liquid surface F of the tank main body 1 1, both of the 
above-mentioned two problems can be solved. 
[0042] Now, description will be given below of the 



fifth embodiment of the invention with reference to Figs. 
6 and 7. 

[0043] In the second embodiment, in the stored fuel 
suction pipe 20 which is exposed to the upper space of 
the tank main body 1 1 , there is disposed a check valve 
122. The check valve 122 includes a check ball 125 
which is energized by a spring 124 so as to be able to 
close a valve port 123 that is in communication with the 
upper space of the tank main body 1 1 ; and, the check 
valve 122 can be opened when a negative pressure 
generated by the Jet pump 19 is applied onto the stored 
fuel suction pipe 20. And, the valve opening pressure p 
(negative pressure) of the check valve 122 is set to 
establish the following relation. 

y h < p < y H 

where the height of the Venturi nozzle 19j of the jet 
pump 19 with the downwardly curved portion 13 2 of the 
breather pipe 13 as the reference thereof is expressed 
as h, the height of the connecting portion between the 
filler pipe 12 and breather pipe 13 with the fuel-filled-up 
liquid surface F of the tank main body 1 1 as the refer- 
ence thereof is expressed as H, and the specific weight 
of the fuel is expressed as y . 

[0044] Thus, when the jet pump 1 9 is operated to 
suck the fuel stored in the downwardly curved portion 
132 of tn © breather pipe 13, because the valve opening 
pressure p of the check valve 1 22 is set larger than y h, 
the check valve 122 can be kept closed. Therefore, the 
jet pump 19 is able to suck the fuel stored in the down- 
wardly curved portion 13g of the breather pipe 13 with 
no trouble. 

[0045] Also, when the jet pump 19 is operated in a 
state where the fuel liquid surface reaches the fuel- 
filled-up liquid surface F and the float valve 121 is 
thereby closed, the fuel liquid surface within the filler 
pipe 12 is raised by the negative pressure generated 
within the breather pipe 1 3 but, because the valve open- 
ing pressure p of the check valve 122 is set smaller than 
y H, the fuel liquid surface within the filler pipe 12 can 
rise only to a position lower than the connecting portion 
between the filler pipe 12 and breather pipe 13. There- 
fore, in this state, even in case where a fuel cap 126 is 
opened in error, there is no fear that the fuel can be jet- 
ted out from the oil support port 12 t . 
[0046] And, when the fuel cap 126 is not closed 
completely, since the open air is sucked into the tank 
main body 1 1 through the oil support port 12 1p breather 
pipe 13 and stored fuel suction pipe 20 by the jet pump 
19, there is no possibility that the fuel liquid surface 
within the filler pipe 12 can rise; however, there arises a 
problem that the open air can be sucked from the oil 
support port 12! into the tank main body 11 to thereby 
increase the internal pressure of the tank main body 1 1 
or to thereby increase the quantity of generation of the 
fuel vapor so as to cause early deterioration of the can- 
ister. On the other hand, according to the second 
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embodiment of the invention, in case where the nega- 
tive pressure of the stored fuel suction pipe 20 
increases, the check valve 122 is opened to thereby 
regulate the suction of the open air from the oil support 
port 12-j, thereby being able to solve the above-men- 
tioned problem. 

[0047] Fig. 7 shows the modification of the fifth 
embodiment. In Fig. 7, the check valve 122 having the 
same structure as that of Fig. 6 is disposed on a com- 
munication path 1 27 formed between the fuel main tank 
1 1 and the breather pipe 13, instead of the stored fuel 
suction pipe 120. The check valve 122 can be opened 
when the negative pressure within the communication 
path 127, that is, the breather pipe 123 is lower than a 
predetermined value. The valve opening pressure p of 
the check valve 122 is set to establish the following rela- 
tion. 

p < yH 

[0048] Accordingly, the fuel liquid surface within the 
filler pipe 12 can rise only to a position lower than the 
connecting portion between the filler pipe 12 and 
breather pipe 13. That is, in the present modification as 
well, there can be obtained similar operation and effects 
to the previously described sixth embodiment shown in 
Fig. 6. 

[0049] Now, description will be given below of the 
sixth embodiment of the invention with reference to Fig. 
8. 

[0050] In the present embodiment, a float valve 1 21 
comprises a valve housing 31 which is removably sup- 
ported on the upper wall of the tank main body 1 1 . The 
valve housing 31 includes a float chamber 31 A formed 
so as to face the upper space of the tank main body 1 1 , 
a valve seat 31 2 formed in the upper portion of the float 
chamber 31 1f and a joint 31 3 formed upwardly of the 
valve seat 31 2 and connected to the breather pipe 1 3. In 
the interior portion of the float chamber 31 1f there is 
stored a bottomed cylindrical-shaped float 32 which has 
a closed upper surface and can be moved up and down; 
and, on the upper end of the float 32, there is disposed 
a valve body 33 which can be seated on the valve seat 
31 2 . Between the float 32 and the bottom wall of the 
float chamber 31-,, there is disposed a spring 34 which 
is used to support a part of the weight of the float 32. 
And, in the float chamber 31 , there are formed a plural- 
ity of communicating holes 31 4 — ; and, in the upper 
wall of the float 32, there is formed a small hole 32-, . 
[0051] In the thus structured embodiment, when 
supplying oil or fuel, in case where, as the fuel liquid 
surface within the tank main body 1 1 rises, the float 32 
of the float valve 21 rises in the interior portion of the 
float chamber 31! and thus the fuel liquid surface 
reaches the f uel-filled-up surface F, the valve body 33 of 
the float 21 is seated on the valve seat 31 2 to thereby 
close the breather pipe 13, which in turn raises the fuel 
liquid surface within the filler pipe 12. At the then time, 



although the air existing within the float 32 flows out to 
the breather pipe 13 side through the small hole 32^ 
formed in the upper wall of the float 32, the flow quantity 
of the air is very small and, therefore, there is no fear 

5 that the rising of the fuel liquid surface within the filler 
pipe 12 can be interfered by such flow of the air. 
[0052] In case where the jet pump 19 is actuated 
while the float valve 21 is closed, the internal pressures 
of the stored fuel suction pipe 20 and breather pipe 13 

io turn negative, so that the air confined to the interior por- 
tion of the float 32 through the small hole 32^ formed in 
the upper wall of the float 32 of the closed float valve 
1 21 is sucked out into the interior portion of the breather 
pipe 13. In response to this, the fuel liquid surface in the 

15 interior portion of the float 32 rises from L-, to L 2 and 
thus the under-liquid volume of the float 32 is decreased 
to thereby reduce the buoyancy of the float 32, so that 
the float 32 sinks down and thus the valve body 33 is 
separated from the valve seat 31 2 , thereby causing the 

20 float valve 121 to open. As a result of this, the interior 
portion of the breather pipe 1 3 is brought into communi- 
cation with the upper space of the tank main body 1 1 to 
thereby stop the generation of the negative pressure. 
This not only prevents the fuel liquid surface within the 

25 filler pipe 1 2 from rising, but also, when the fuel cap 1 26 
is not closed completely, suction of a large quantity of 
air into the tank main body 1 1 can be prevented. That is, 
in the present embodiment as well, there can be 
obtained similar operation and effects to the previously 

30 described fifth embodiment. 

[0053] Now, description will be given below of a first 
modification of the sixth embodiment with reference to 
Fig. 9. 

[0054] In the present modification, on the upper wall 

35 of the float 32, there is disposed a check valve 35. This 
check valve 35 is structured such that the upper sur- 
faces of small holes 32^ — , which are respectively 
formed so as to extend through the upper wall of the 
float 32, are covered by a valve body 36 consisting of an 

40 elastic body; and, in case where the jet pump 1 9 is oper- 
ated while the float valve 121 is closed, the check valve 
35 can be opened due to a negative pressure generated 
in the breather pipe 13. As a result of this, the air exist- 
ing within the float 32 is sucked out therefrom and thus 

45 the fuel liquid surface within the float 32 is raised from 
to L 2 to thereby reduce the buoyancy of the float 32; 
that is, due to the reduced buoyancy, the float 32 sinks 
down and thus the valve body 33 is separated from the 
valve seat 31 2 , so that the interior portion of the 

so breather pipe 13 is brought into communication with the 
upper space of the tank main body 1 1 to thereby stop 
the generation of the negative pressure. Accordingly, in 
the present modification as well, there can be obtained 
similar operation and effects to the previously described 

55 third embodiment shown in Fig. 3. Especially, since, in 
the oil or fuel supply operation, after the float 32 rises 
and thus the float valve 121 is closed, the small holes 
32 A — of the float 32 are covered by the valve body 36, 
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the air can be prevented from flowing into the breather 
pipe 13 to thereby be able to raise the fuel liquid surface 
within the filler pipe 12 quickly, which makes it possible 
to operate the automatic stop mechanism of the oil sup- 
ply gun G positively. 

[0055] Now, description will be given below of a 
second modification of the sixth embodiment with refer- 
ence to Fig. 1 0. 

[0056] In the present modification, on the side walls 
of the float 32, there are respectively formed communi- 
cating holes 32 2 , 32 2 . Due to formation of the communi- 
cating holes 32 2 , 32 2 on the side walls of the float 32, in 
case where the jet pump 19 is actuated while the float 
valve 21 is closed, the air existing in the upper space of 
the tank main body 1 1 can be sucked into the breather 
pipe 13 through communicating holes 31 4 , 31 4 formed 
in the float chamber 31 lf communicating holes 32 2t 32 2 
formed on the side walls of the float 32, and small holes 
32, — of the float 32. Therefore, while the float 32 
remains held at its closed position, it is possible to pre- 
vent the negative pressure from being generated in the 
interior portion of the breather pipe 13. That is, in the 
present modification as well, there can be obtained sim- 
ilar operation and effects to the previously described 
sixth embodiment shown in Fig. 8. 
[0057] Now, description will be given below of the 
seventh embodiment of the invention with reference to 
Fig. 1 1 . 

[0058] In the present embodiment, the intermediate 
portion of the stored fuel suction pipe 20 is formed so as 
to communicate with the lower portion of the float cham- 
ber 31 1 of the float valve 121. In case where the jet 
pump 19 is actuated while the float valve 121 is closed, 
the fuel within the float chamber 31 1 of the float valve 
121 is sucked out therefrom by a negative pressure 
generated in the stored fuel suction pipe 20 to thereby 
cause the fuel liquid surface within the float chamber 
31 j to lower, so that the float 32 sinks down to thereby 
open the float valve 121. Accordingly, it is possible to 
prevent the negative pressure from being generated in 
the interior portion of the breather pipe 13. That is, in the 
present embodiment as well, there can be obtained sim- 
ilar operation and effects to the previously described 
sixth embodiment shown in Fig. 8. 
[0059] Now, description will be given below of the 
eighth embodiment of the invention with reference to 
Figs. 12-15. 

[0060] As shown in Fig. 12, in the downwardly 
curved portion 13, of a breather pipe 13, there is dis- 
posed a breather chamber 217. The breather chamber 
21 7 is connected through a first return pipe 21 8 to a fuel 
injection device disposed in an engine and also is con- 
nected through a second return pipe 219 to a tank main 
body 1 1 . 

[0061] As can be seen from Figs. 13 to 15, the 
breather chamber 217 is composed of a rectangular- 
shaped vessel, while the interior portion of the breather 
chamber 217 is divided by a partition wall 217a into a 



first chamber 220 and a second chamber 221. In the 
upper wall of the first chamber 220, there is formed a 
breather passage inlet 220a which communicates with 
the tank main body 11 through the breather pipe 13; 
5 and, in the side wall of the first chamber 220, there is 
formed a breather passage outlet 220b communicating 
with a filler pipe 12 through the breather pipe 13. On the 
other hand, in the upper wall of the second chamber 
221 , there is formed a return fuel inlet 221a which com- 
w municates through the first return pipe 218 to the fuel 
injection device of the engine; and, in the side wall of the 
second chamber 221 , there is formed a return fuel out- 
let 221b communicating through the second return pipe 
219 with the tank main body 1 1 . And, the height of the 
15 breather passage outlet 220b communicating with the 
first chamber 220 is set identical with the height of the 
downwardly curved portion 13 2 of the breather pipe 13 
and, therefore, fuel stored in the downwardly curved 
portion 132 is allowed to flow into the first chamber 220. 
20 [0062] A check valve 222, which is disposed on the 
partition wall 1 7a separating the first and second cham- 
bers 220 and 221 from each other, includes a valve 
body 224 which is supported in such a manner that it 
can be freely swung through a fulcrum pin 223; and, the 
25 valve body 224 is energized due its own weight to 
thereby be able to close a valve hole 217b, which is 
formed so as extend through the partition wall 217a, 
from the second chamber 221 side. The check valve 
222 allows the fuel to move from the first chamber 220 
30 side to the second chamber 221 side and prevents the 
movement of the fuel from the second chamber 221 
side to the first chamber 220 side. 
[0063] In the interior portion of the second chamber 
221, the return fuel inlet 221a and return fuel outlet 
35 221 b are connected to each other through a connecting 
pipe 225 and a jet pump 226. The jet pump 226 includes 
a Venturi nozzle 226a which is formed by narrowing the 
passage of the fuel and, in the Venturi nozzle 226a, 
there are formed a plurality of openings 226b — which 
40 respectively communicate with the interior portion of the 
second chamber 221 . 

[0064] Next, description will be given below of the 
operation of the embodiment of the invention having the 
above-mentioned structure. 
45 [0065] In case where fuel vapor within the breather 
pipe 1 3 is liquefied, in some cases, the liquefied fuel can 
be stored in the downwardly curved portion 132 of the 
breather pipe 13 and in the first chamber 220 of the 
breather chamber 21 7. Or, in case where fuel within the 
so tank main body 1 1 is oscillated as a car runs, the fuel 
can flow from a communicating port 13, through the 
breather pipe 13 into the first chamber 220 of the 
breather chamber 21 7. 

[0066] When surplus fuel is returned through the 
55 first and second return pipes 218 and 219 to the tank 
main body 1 1 as the engine operates, the fuel passes 
through the Venturi nozzle 226a of the jet pump 226 dis- 
posed in the interior portion of the second chamber of 
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the breather chamber 217, which is connected between 
the first and second return pipes 21 8 and 21 9, and there 
is generated a negative pressure when the fuel passes 
through the Venturi nozzle 226a; and, therefore, fuel 
within the second chamber 221 is sucked through the 
openings 226b — due to the thus generated negative 
pressure and is thereby returned through the second 
return pipe 21 9 to the tank main body 1 1 . 
[0067] In case where the fuel within the second 
chamber 221 is discharged therefrom in this manner, 
the interior portion of the second chamber 221 becomes 
negative in pressure to thereby open the check valve 
222, so that the fuel stored in the downwardly curved 
portion 1 3 2 of the breather pipe 1 3 and in the first cham- 
ber 220 of the breather chamber 21 7 is allowed to pass 
through the check valve 222 and flow into the second 
chamber 221. And, finally, the fuel stored in the down- 
wardly curved portion 1 3g of the breather pipe 13 and in 
the first chamber 220 of the breather chamber 217 is 
discharged from the second chamber 221 into the tank 
main body 1 1 , so that the upper space of the tank main 
body 11 is allowed to communicate through the 
breather pipe 13 with the filler pipe 12 without being 
interrupted by the stored fuel. 

[0068] Due to this, when supplying fuel using an oil 
supply gun G, the downwardly curved portion 13 2 of the 
breather pipe 13 can be held in a state where no fuel 
stays therein any longer, thereby allowing smooth oil 
supply into the tank main body 11 , which makes it pos- 
sible to positively avoid the unnecessary operation of 
the automatic stop mechanism of the oil supply gun G. 
[0069] Also, since the breather chamber 21 7 is dis- 
posed on the outside of the tank main body 1 1 , when 
compared with a case in which the breather chamber 
217 is disposed in the interior portion of the tank main 
body 1 1 , the maintenance thereof is easy, the freedom 
of the layout thereof is enhanced, and the breather 
chamber 217 can be post-attached easily to the ready- 
made fuel tank T. 

[0070] Although description has been given hereto- 
fore of the respective embodiments of a fuel tank 
according to the invention, the invention is not limited to 
them, but various changes and modifications in design 
are also possible without departing from the subject 
matter of the invention. 

[0071] For example, the invention can also be 
applied to fuel tanks which are used in other uses than 
the car. Also, in the illustrated embodiments, the jet 
pump 1 9 is disposed on the return pipe 1 8 but this is not 
limitative, for example, in case where the jet pump 1 9 is 
disposed on the feed pipe 15, there can also be 
obtained a similar effect. 

[0072] Further, the fuel tank of the invention can 
also be applied to fuel tanks which are used in other 
uses than the car. Also, the specific structure of the 
check valve 222 and the specific structure of the jet 
pump 226 are not limited to those employed in the illus- 
trated eighth embodiment, but they can be changed 



properly according to cases. 

[0073] As has been described hereinbefore, 
according to the first aspect of the invention, even in 
case where fuel is stored in the downwardly curved por- 
s tion of the breather pipe due to the liquefaction of fuel 
vapor or due to the oscillatory motion of the fuel tank, 
the thus stored fuel is allowed to flow due to its own 
weight into the filler pipe through the communicating 
passage which allows the downwardly curved portion of 
10 the breather pipe and the filler pipe to communicate with 
each other. Thanks to this, there is eliminated a fear 
that, in the fuel supply operation, the upper space of the 
tank main body can be hermetically closed by the thus 
stored fuel to thereby raise the fuel liquid surface within 
15 the filler pipe, and there is also eliminated a fear that, in 
the fuel supply operation, the fuel stored in the down- 
wardly curved portion of the breather pipe can be 
pushed out to the oil supply port of the filler pipe due to 
an increase in the pressure of the upper space of the 
20 tank main body. This can prevent the unnecessary oper- 
ation of the automatic stop mechanism of the oil supply 
gun. 

[0074] Also, according to the second aspect of the 
invention, even in case where fuel is stored in the down- 
25 wardly curved portion of the breather pipe due to the liq- 
uefaction of fuel vapor or due to the oscillatory motion of 
the fuel tank, the thus stored fuel can be returned back 
to the tank main body by the pump. Thanks to this, there 
is eliminated a fear that, in the fuel supply operation, the 
30 upper space of the tank main body can be hermetically 
closed by the thus stored fuel to thereby raise the fuel 
liquid surface within the filler pipe, and there is also elim- 
inated a fear that, in the fuel supply operation, the fuel 
stored in the downwardly curved portion of the breather 
35 pipe can be pushed out to the oil supply port of the filler 
pipe due to an increase in the pressure of the upper 
space of the tank main body. This can prevent the 
unnecessary operation of the automatic stop mecha- 
nism of the oil supply gun. 
40 [0075] Further, according to the third aspect of the 
invention, even in case where fuel is stored in the down- 
wardly curved portion of the breather pipe due to the liq- 
uefaction of fuel vapor or due to the oscillatory motion of 
the fuel tank, in the fuel supply operation, as the pres- 
45 sure of the upper space of the tank main body 
increases, the thus stored fuel can be pushed out from 
the downwardly curved portion of the breather pipe into 
the fuel discharge chamber This removes the closed 
state of the breather pipe caused by the above storage 
50 of the fuel to thereby be able to regulate the raising of 
the fuel liquid surface within the filler pipe, which makes 
it possible to prevent the unnecessary operation of the 
automatic stop mechanism of the oil supply gun. And, 
the fuel stored in the fuel discharge chamber is allowed 
55 to flow due to its own weight with no trouble through the 
communicating passage into the filler pipe. 
[0076] In addition, according to the fourth aspect of 
the invention, since the height of the fuel injection port 
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formed in the jet pump is set almost coincident with the 
height of the fuel-filled-up surface, when supplying oil or 
fuel while the jet pump is not in operation, it is possible 
to prevent the fuel from flowing reversely from the fuel 
injection port through the stored fuel suction pipe to the 5 
downwardly curved portion of the breathe pipe, so that 
early operation of the automatic stop mechanism of the 
oil supply gun due to closing of the breather pipe can be 
prevented. Also, while the float valve is closed, the 
upper space of the tank main body and filler pipe are w 
prevented from communicating with each other through 
the fuel injection port of the jet pump, stored fuel suction 
pipe and breather pipe, whereby a fuel liquid surface 
within the filler pipe is raised to thereby be able to posi- 
tively operate the automatic stop mechanism of the oil 15 
supply gun. 

[0077] Also, according to the fifth aspect of the 
invention, on the stored fuel suction pipe, there is dis- 
posed a check valve which, when the jet pump gener- 
ates a given suction force, can be opened to thereby 20 
allow suction of the air existing in the upper space of the 
tank main body. Therefore, when the jet pump is actu- 
ated in a state where the fuel liquid surface reaches the 
fuel-filled-up liquid surface and the float valve is thereby 
closed, the check valve is opened to thereby be able to 25 
prevent an excessive negative pressure from occurring 
in the breather pipe. This disables the fuel liquid surface 
within the filler pipe from rising. Thanks to this, not only, 
when the fuel cap is opened, the fuel can be prevented 
from being jetted out from the oil support port of the filler 30 
pipe, but also, when the fuel cap is not closed com- 
pletely, there is eliminated a possibility that a large 
quantity of air can be sucked from the oil supply port into 
the tank main body, so that deterioration of a canister 
can be controlled. 35 
[0078] Further, according to the sixth aspect of the 
invention, when the jet pump is actuated while the float 
valve is closed, the air existing in the upper portion of 
the tank main body can be sucked into the breather 
pipe, thereby being able to prevent an excessive nega- 40 
tive pressure from occurring in the breather pipe. This 
disables the fuel liquid surface within the filler pipe from 
rising. Thanks to this, not only, when the fuel cap is 
opened, the fuel can be prevented from being jetted out 
from the oil support port of the filler pipe, but also, when 45 
the fuel cap is not closed completely, there is eliminated 
a possibility that a large quantity of air can be sucked 
from the oil support port into the tank main body, so that 
deterioration of the canister can be controlled. 
[0079] In addition, according to the seventh aspect so 
of the invention, the intermediate portion of the stored 
fuel suction pipe is formed so as to communicate with 
the float valve, and closing of the float valve can be reg- 
ulated by the negative pressure applied onto the stored 
fuel suction pipe due to operation of the jet pump. 55 
Thanks to this, when the jet pump is operated in a state 
where the fuel liquid surface reaches the fuel-filled-up 
liquid surface and the float valve is thereby closed, the 



float valve can be forcibly opened to prevent an exces- 
sive negative pressure from occurring in the breather 
pipe. This can prevent the fuel liquid surface within the 
filler pipe from rising. Therefore, not only, when the fuel 
cap is opened, the fuel can be prevented from being jet- 
ted out from the oil support port of the filler pipe, but 
also, when the fuel cap is not closed completely, there is 
eliminated a possibility that a large quantity of air can be 
sucked from the oil support port into the tank main body, 
so that deterioration of the canister can be controlled. 
[0080] Moreover, according to the eighth aspect of 
the invention, even in case where fuel is stored in the 
downwardly curved portion of the breather pipe due to 
liquefaction of fuel vapor or due to oscillation of the fuel 
tank, the fuel is allowed to flow from the first chamber 
through the check valve into the tank main body, where 
the fuel can be sucked by the jet pump and thus can be 
returned into the tank main body. Therefore, there are 
eliminated the possibility that, in the fuel supply opera- 
tion, the upper space of the tank main body can be 
closed by the above-mentioned stored fuel to thereby 
raise the fuel liquid surface within the filler pipe, and the 
possibility that, in the fuel supply operation, the fuel 
stored in the downwardly curved portion of the breather 
pipe can be pushed out to the oil supply port of the filler 
pipe due to an increase in the pressure of the upper 
space of the tank main body. This can avoid the possi- 
bility that the automatic stop mechanism of the oil sup- 
ply gun can be operated unnecessarily. 
[0081] The fuel tank T includes a breather pipe 1 3. 
In the intermediate portion of the breather pipe 13, there 
is formed a downwardly curved portion 132 which is 
used to avoid the interference of the breather pipe 13 
with a car body frame 16, and, in the one end portion of 
the breather pipe 13, there is disposed a float valve 21 . 
A jet pump 1 9, which can be operated by fuel returned 
from an engine, is connected to the downwardly curved 
portion 13 2 of the breather pipe 13 by a stored fuel suc- 
tion pipe 20, so that fuel stored in the downwardly 
curved portion 13 2 can be sucked and discharged due 
to the operation of the jet pump 1 9. 

Claims 

1. A fuel tank, comprising: 

a tank main body (1 1 ) for storing fuel therein; 
a filler pipe (12) having one end communicating 
with the lower space of said tank main body 

(11) and the other end formed with an oil sup- 
ply port (12 n ) into which an oil supply gun (G) 
can be inserted; 

a breather pipe (13) having one end communi- 
cating with the upper space of said tank main 
body (11) and the other end communicating 
with said oil supply port (12^ of said filler pipe 

(12) , said breather pipe (13) including a down- 
wardly curved portion (132) formed in the inter- 
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mediate portion thereof; and 
a communicating passage (17) communicating 
said downwardly curved portion (13 2 ) of said 
breather pipe (13) with said filler pipe (12), 
such that fuel stored in said downwardly curved 
portion (13 2 ) of said breather pipe (13) is 
allowed to flow into said filler pipe (12) due to 
its own weight. 

2. A fuel tank, comprising: 

a tank main body (1 1) for storing fuel therein; 
a filler pipe (12) having one end communicating 
with the lower space of said tank main body 

(11) and the other end formed with an oil sup- 
ply port (12^ into which an oil supply gun (G) 
can be inserted; 

a breather pipe (13) having one end communi- 
cating with the upper space of said tank main 
body (11) and the other end communicating 
with said oil supply port (12^ of said filler pipe 

(12) , said breather pipe (13) including a down- 
wardly curved portion (13 2 ) formed in the inter- 
mediate portion thereof; and 

a pump (19) returning fuel stored in said down- 
wardly curved portion (13 2 ) of said breather 
pipe (13) to said tank main body (11) through a 
stored fuel suction pipe (20). 



breather pipe (13), said float valve (121) being 
closed, when a fuel liquid surface within said 
tank main body (11) reaches a fuel-filled-up 
surface (F); 

5 a communication path (127) communicating 

said fuel main body (11) with an intermediate 
portion of said breather pipe (13) between said 
float valve (121) and said downwardly curved 
portion (13 2 ) thereof; and 

10 a check valve (122) disposed on said commu- 

nication path (127), said check valve (122) 
being opened when said pump (19) generates 
a given suction force to thereby allow suction of 
the air existing in said upper space of said tank 

15 main body (11). 

6. A fuel tank according to claim 2, further comprising: 

a float valve (121) disposed on one end of said 
20 breather pipe (13), said float valve (121) being 

closed, when a fuel liquid surface within said 
tank main body (11) reaches a fuel-filled-up 
surface (F), 

wherein, when said pump (19) is actuated 
25 while said float valve (121) is closed, the air 

existing in said upper portion of said tank main, 
body (11) can be sucked into said breather 
pipe (13). 



3. A fuel tank according to claim 2, further comprising: 30 7. 



a float valve (121) disposed on one end of said 
breather pipe (13), said float valve (121) being 
closed, when a fuel liquid surface within said 
tank main body (11) reaches a fuel-filled-up 
surface (F), 

wherein the height of a fuel injection port (19 2 ) 
formed in said pump (19) is set substantially 
coincident with the height of said fuel-filled-up 
surface (F). 

4. A fuel tank according to claim 2, further comprising: 

a float valve (121) disposed on one end of said 
breather pipe (13), said float valve (121) being 
closed, when a fuel liquid surface within said 
tank main body (11) reaches a fuel-filled-up 
surface (F), and 

a check valve (122) disposed on said stored 
fuel suction pipe (20), said check valve (122) 
being opened when said pump (19) generates 
a given suction force to thereby allow suction of 
the air existing in said upper space of said tank 
main body (11). 

5. A fuel tank according to claim 2, further comprising: 

a float valve (121) disposed on one end of said 
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A fuel tank according to claim 6, wherein said float 
valve (121) includes: 

a valve housing (31) defining a float chamber 
(13^, said valve nous,n 9 ( 31 ) communicating 
with said breather pipe (13) in an upper portion 
thereof and having a valve seat (31 2 ) formed in 
the upper portion thereof; 
a float (32) accommodating within said float 
chamber (13^ so as to be vertically movable, 
said float (32) having a valve body (33) on an 
upper end thereof such as to be seated on said 
valve seat (31 2 ), said float (32) having a small 
hole (32-j) on the upper end thereof; and 
a spring (34) disposed between said float (32) 
and a bottom surface of said valve housing (31) 
such as to support a part of the weight of said 
float (32), 

wherein, when said pump (19) is actuated 
while said float valve (121) is closed, the air 
existing in said upper portion of said tank main 
body (11) can be sucked into said small hole 
(32^ of said breather pipe (13). 



8. A fuel tank according to claim 2, further comprising: 

a float valve (121) disposed on one end of said 
breather pipe (13), said float valve (121) being 
closed, when a fuel liquid surface within said 
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tank main body (11) reaches a fuei-filled-up 
surface (F), 

wherein the intermediate portion of said stored 
fuel suction pipe (20) is formed so as to com- 
municate with said float valve (121), and the 
closing of said float valve (121) is regulated by 
a negative pressure applied onto said stored 
fuel suction pipe (20) due to operation of said 
pump (19). 

A fuel tank according to claim 8, wherein said float 
valve (121) includes: 

a valve housing (31) defining a float chamber 
(13^, said valve housing (31) communicating 
with said breather pipe (13) in an upper portion 
thereof and having a valve seat (31 2 ) formed in 
the upper portion thereof; 
a float (32) accommodating within said float 
chamber (13^ so as to be vertically movable, 
said float (32) having a valve body (33) on an 
upper end thereof such as to be seated on said 
valve seat (31 2 ), said float (32) having a small 
hole (32^ on the upper end thereof; and 
a spring (34) disposed between said float (32) 
and a bottom surface of said valve housing (31 ) 
such as to support a part of the weight of said 
float (32). 



10. A fuel tank, comprising: 

a tank main body (11) for storing fuel therein; 
a filler pipe (12) having one end communicating 
with the lower space of said tank main body 

(11) and the other end formed with an oil sup- 
ply port (12^ into which an oil supply gun (G) 
can be inserted; 

a breather pipe (13) having one end communi- 
cating with the upper space of said tank main 
body (11) and the other end communicating 40 
with said oil supply port (12^ of said filler pipe 

(12) , said breather pipe (13) including a down- 
wardly curved portion (13 2 ) formed in the inter- 
mediate portion thereof; and 

a fuel discharge chamber (21) formed between 45 
said downwardly curved portion (132) of said 
breather pipe (13) and said oil supply port (12j) 
of said filler pipe (12), said fuel discharge 
chamber (21) being communicated with the 
intermediate portion of said filler pipe (12) by a so 
communicating passage (23), such that fuel 
stored in said fuel discharge chamber (21) is 
allowed to flow through said communicating 
passage (23) to said filler pipe (12) due to its 
own weight. 55 
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a tank main body (1 1 ) for storing fuel therein; 
a filler pipe (1 2) having one end communicating 
with the lower space of said tank main body 

(11) and the other end formed with an oil sup- 
ply port (12^ into which an oil supply gun (G) 
can be inserted; 

a breather pipe (13) having one end communi- 
cating with the upper space of said tank main 
body (11) and the other end communicating 
with said oil supply port (12^ of said filler pipe 

(12) , said breather pipe (13) including a down- 
wardly curved portion (132) formed in the inter- 
mediate portion thereof; 

a first chamber (220) communicating with said 
downwardly curved portion (13 2 ) of said 
breather pipe (13); 

a second chamber (221) communicating with 
said first chamber (220); 

a check valve (222) for allowing the movement 
of fuel from said first chamber (220) to said 
second chamber (221) and preventing the 
movement of said fuel from said second cham- 
ber (221) to said first chamber (220); and, 
a jet pump (226) disposed on return pipes 
(21 8, 219) respectively for returning the surplus 
fuel of an engine to said tank main body (11), 
said jet pump (226) being capable of sucking 
fuel existing within said second chamber (221). 



11. A fuel tank, comprising: 
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(57) The fuel tank (T) includes a breather pipe (1 3). 
In the intermediate portion of the breather pipe (13), 
there is formed a downwardly curved portion ( 1 3 2 ) which 
is used to avoid the interference of the breather pipe 13 
with a car body frame (16). A communicating passage 
(17) allows fuel stored in the downwardly curved portion 
to flow into a filler pipe. In another embodiment a jet 



pump (19), which can be operated by fuel returned from 
an engine, is connected to the downwardly curved por- 
tion (13g) of the breather pipe (13) by a stored fuel suc- 
tion pipe (20), so that fuel stored in the downwardly 
curved portion (13 2 ) can be sucked and discharged due 
to the operation of the jet pump (1 9). A float valve (21 ) 
can close one end portion of the breather pipe. 
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